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(57) ABSTRACT 

A client apparatus according to an embodiment includes a 
communication mode setup device, a communication pat 
tern determination device, and a communication execution 
device. The communication mode setup device sets up an 
operation mode for executing the communication process in 
accordance with the individual process or a test mode for 
executing the Substitute process. The communication pattern 
determination device determines a predetermined commu 
nication pattern name representative of a local pattern if the 
test mode is set up. The communication execution device 
acquires from the communication pattern management 
device communication component names and an order asso 
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COMMUNICATION MANAGEMENT 
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FIELD 15 

Embodiments described herein relate generally to a com 
munication management program and a client apparatus. 

2O 
BACKGROUND 

In recent years, in client-server systems, there have been 
an increasing number of situations in which a mobile 
apparatus, such as a Smartphone or a tablet PC (Personal 
Computer), in which a client application is provided, is used 
as a client apparatus. 

In Such a system using the mobile apparatus, unlike a 
situation in which a PC that is connected to a wired LAN 
(Local Area Network) is used as a client apparatus, there are 
many cases in which communication is disabled in places 
where connection by radio waves is difficult. In preparation 
for Such a case that communication is disabled, it is neces 
sary for a system developer (hereinafter referred to as 
“developer') to implement an offline process such as a retry 
process of communication, or a display process of a com 
munication error Screen. 

However, for an individual developer to implement such 
offline process is disadvantageous in that the productivity 
deteriorates and the quality degrades in a case where the 
developer is insufficiently skilled. In addition, in general, in 
a client-server system, there is such a disadvantage that the 
operation confirmation of a client application cannot be 
executed in a state in which a server application, which is a 
communication counterpart, is absent. 

From the standpoint of resolving the above disadvantages, 
there has been proposed a method in which a cache is used 
in a case of being offline at a time of communication. 
However, this method is a communication method that 
cannot be chosen from other communication processes Such 
as a retry process and a display process of a communication 
CO. SCCC. 

Further, in order to execute the operation confirmation of 
the client application in a state in which a server application 
is absent, a scheme is necessary for effecting Switching from 
an operation mode to a test mode by partial setup alone, 
without altering the Source code of the system. 
As a conventional technique for this mode Switching, 

SpringFramework Ver, 3.1, which is open source software, 
includes a profile function for Switching a combination of 60 
processes. The profile function is a technique which can be 
used for the Switching of a communication mode. It should 
be noted, however, that since the profile technique relates to 
Switching, the developer still needs to implement a commu 
nication process of an operation mode and a communication 65 
process of a test mode. Specifically, the profile technique 
cannot resolve such disadvantages as degradation in pro 
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2 
ductivity and quality at a time when an individual developer 
implements an offline process. 
A solution to such problem of the present invention is to 

provide a communication management program and a client 
apparatus, which can execute operation confirmation of a 
client application in a state in which a server application is 
absent, while being able to prevent degradation in produc 
tivity and quality, and to Switch a communication mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view illustrating a configuration of 
a mobile apparatus according to an embodiment. 

FIG. 2 is a schematic view for explaining examples of 
communication components in the embodiment. 

FIG. 3 is a schematic view illustrating, in a table form, 
examples of a communication pattern in the embodiment. 

FIG. 4 is a schematic view illustrating, in a table form, 
examples of the communication pattern in the embodiment. 

FIG. 5 is a schematic view for describing a communica 
tion pattern management module in the embodiment. 

FIG. 6 is a schematic view for describing a communica 
tion pattern setup module in the embodiment. 

FIG. 7 is a schematic view for describing a communica 
tion mode setup module in the embodiment. 

FIG. 8 is a schematic view for describing a component 
attribute setup module in the embodiment. 

FIG. 9 is a sequence chart for describing an operation in 
the embodiment. 

FIG. 10 is a sequence chart for describing an operation in 
the embodiment. 

DETAILED DESCRIPTION 

In general, according to one embodiment, a communica 
tion management program is used in a client apparatus, the 
apparatus including a storage device storing a client appli 
cation program and a CPU executing the client application 
program, wherein the communication management program 
is stored in the storage device and executed by the CPU. 
The client application program is an application program 

for individually executing a plurality of individual processes 
and a substitute process. 
The plurality of individual processes use a communica 

tion process in a client-server system composed of the client 
apparatus capable of executing the communication process 
by radio and a server apparatus. 
The substitute process is a substitute process which is 

substituted for each of the individual processes and makes 
no use of the communication process. 
The communication management program is a commu 

nication management program for causing the client appa 
ratus to function as a communication component manage 
ment device, a communication pattern management device, 
a communication pattern setup device, a communication 
mode setup device, a communication pattern determination 
device, a component attribute setup device, a component 
attribute determination device, and a communication execu 
tion device. 
The communication component management device 

stores communication components which are distinguish 
able by communication component names, the communica 
tion components including communication components for 
individually executing one or more partial processes con 
stituting the communication process, and a communication 
component for calling and executing the Substitute process. 
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The communication pattern management device mutually 
associates and stores, with respect to each of communication 
pattern names identifying communication patterns indica 
tive of a combination of the communication components, the 
communication component name identifying each of the 
communication components used in the combination and an 
order of execution of the communication components. 
The communication pattern setup device mutually asso 

ciates and sets up, with respect to each of application names 
identifying the client application program, a process name 
identifying the individual process, the communication pat 
tern name and a setup kind identifying initial setup or 
individual setup. 
The communication mode setup device sets up, with 

respect to each of the application names, an operation mode 
for executing the communication process in accordance with 
the individual process or a test mode for executing the 
Substitute process. 
The communication pattern determination device deter 

mines the communication pattern name identifying the com 
munication pattern to be a predetermined communication 
pattern name representative of a local pattern if the test mode 
is set up in the communication mode setup device, and 
determines the communication pattern name identifying the 
communication pattern to be the communication pattern 
name that is set up in communication pattern setup device if 
the operation mode is set up in the communication mode 
setup device. 
The component attribute setup device mutually associates 

and sets up, with respect to each of the communication 
component names, the setup kind, the process name and an 
attribute indicative of setup of an operation in the partial 
process. 
The component attribute determination device refers to, 

when the individual process, which is being executed, uses 
a communication component, the component attribute setup 
device, based on the communication component name iden 
tifying the communication component and the process name 
identifying the individual process, determines, when the 
process name associated with the communication compo 
nent name and the individual setup of the setup kind in the 
component attribute setup device agrees with the process 
name identifying the individual process, that the attribute 
associated with the individual setup is the attribute of the 
communication component, and determines, in cases other 
than a case of the agreement, that the attribute associated 
with the communication component name and the initial 
setup of the setup kind in the component attribute setup 
device is the attribute of the communication component. 
The communication execution device acquires from the 

communication pattern management device the communi 
cation component names and the order associated with the 
communication pattern name determined by the communi 
cation pattern determination device, acquires the communi 
cation components identified by the acquired communica 
tion component names from the communication component 
management device, sets up the attributes determined by the 
component attribute determination device for the acquired 
communication components, and executes the communica 
tion components, for which the attributes have been set up, 
in the acquired order. 
An embodiment will be described hereinafter with refer 

ence to the accompanying drawings. Each of the apparatuses 
to be described below can be implemented by a hardware 
configuration, or a combined configuration of hardware 
resources and software. As the software of the combined 
configuration, use is made of a program which is pre 
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4 
installed in a computer of an associated apparatus from a 
network or a storage medium, in order to realize the func 
tions of the associated apparatus. 
To begin with, an outline of the embodiment is given. In 

the embodiment, a description is given of a case in which, 
in a client-server system, communication is executed from a 
mobile apparatus serving as a client apparatus, which 
executes a client application, to a server apparatus which 
executes a server application. 
By executing the client application, the mobile apparatus 

executes, in advance, initial setup of communication pat 
terns and component attributes, which are common to indi 
vidual processes, and executes communication. In addition, 
as regards an individual process which uses a communica 
tion pattern and component attributes, other than the initial 
setup, at a time of communication, the mobile apparatus 
executes individual setup of the communication pattern and 
component attributes, and executes communication. Fur 
thermore, at a time of a test, the mobile apparatus executes 
a Substitute process of the client application without execut 
ing communication. 
An outline of the embodiment is given above. Next, the 

embodiment will be described in detail. 

Embodiment 

FIG. 1 is a schematic view illustrating a configuration of 
a mobile apparatus according to an embodiment. This 
mobile apparatus is used as a client apparatus in a client 
server system which includes the client apparatus that is 
capable of executing a communication process by radio, and 
a server apparatus. 

In this case, in the mobile apparatus 10, an auxiliary 
storage device 11, a main storage device 12, a communica 
tion module 13, an input module 14, a CPU 15 and a display 
module 16 are interconnected via a bus. 
The auxiliary storage device 11 is a nonvolatile storage 

device which is readable/writable from the CPU 15, and, for 
instance, a hard disk drive or the like is usable. In addition, 
various programs such as a communication management 
module (communication management program) 100 and a 
client application 200, which are to be described later, are 
stored in the auxiliary storage device 11. 
The main storage device 12 is a storage device which is 

readable?writable from the CPU 15, and, for instance, a 
RAM (Random Access Memory) or the like is usable. In 
addition, before execution of programs, the communication 
management module 100 and client application 200 are read 
out from the auxiliary storage device 11 and stored in the 
main storage device 12. 
The communication module 13 is a communication inter 

face device between the inside of the mobile apparatus 10 
and a wireless network, and, for instance, a wireless com 
munication apparatus or the like is usable. 
The input module 14 is a device which inputs various 

pieces of data and instructions to the mobile apparatus 10 by 
a user operation, and, for instance, a keyboard or a touch 
panel is usable. 
The CPU 15 includes a function of accessing the respec 

tive components 11 to 14 and 16, and, mainly, a function of 
reading out programs from the auxiliary storage device 11 
and writing them in the main storage device before program 
execution, and a function of executing various programs in 
the main storage device 12. 
The display module 16 is a device which displays screen 

data received from the CPU 15 that is executing the com 
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munication management module 100 and client application 
200, and, for instance, a liquid crystal display device or the 
like is usable. 

Next, a description is given of various programs, such as 
the communication management module (communication 
management program) 100 and client application (client 
application program) 200, which are stored in the main 
storage device 12 and are executed by the CPU 15. 
The communication management module 100 is a pro 

gram for executing client-server communication. The client 
application 200 is a program for individually executing a 
plurality of individual processes using a communication 
process for communication with the server application, and 
a substitute process which is substituted for each individual 
process and makes no use of the communication process. 

Specifically, the communication management module 100 
includes a communication component management module 
110, a communication pattern management module 120, a 
communication pattern setup module 130, a communication 
mode setup module 140, a communication pattern determi 
nation module 150, a component attribute setup module 160, 
a component attribute determination module 170, and a 
communication execution module 180. 

In this case, the communication component management 
module 110 is a program of a part which manages commu 
nication components into which the communication process 
is segmentalized. FIG. 2 illustrates examples of information 
managed by the communication component management 
module 110. For example, it is assumed that there are a 
series of communication processes, namely, “standby from 
transmission of a request to a server application to reception 
of a response (synchronous communication process), re 
transmission of a request in case of a communication error 
(retry process), and display by a dialogue, etc., on a screen 
about the occurrence of a communication error in a case 
where a communication error still occurs (communication 
error display)' (incidentally, there are a plurality of kinds of 
this series of communication processes; the kinds of com 
munication processes are classified as communication pat 
terns). 

The above-described series of communication processes 
comprising the synchronous communication process, retry 
process and communication error display can be succes 
sively executed by using three communication components, 
namely "synchronous communication processor”, “retry 
processor and “communication error notification module'. 
The communication components, which execute partial pro 
cesses constituting the communication process, are managed 
by the communication component management module 110. 

Specifically, the communication component management 
module 110 is a program for causing the mobile apparatus 10 
to function as communication component management 
device which stores communication components that are 
distinguishable by communication component names, 
namely the communication components (synchronous com 
munication processor, asynchronous communication proces 
Sor, retry processor and communication error notification 
module) for individually executing one or more partial 
processes constituting the communication process, and a 
communication component (local service call module) for 
calling and executing a Substitute process. In the meantime, 
the “communication component management device which 
stores communication components' may be read as “pro 
gram code for causing the CPU 15 to execute a process of 
writing the respective communication components in a 
communication component management area in the main 
storage device 12. 
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6 
In the meantime, the synchronous communication pro 

cessor is a communication component which has an attribute 
“execution service name,” and is configured to execute a 
process of transmitting a request for executing a service of 
the server application and waiting until a response is 
returned. 
The asynchronous communication processor is a commu 

nication component which has an attribute “execution Ser 
Vice name,” and is configured to execute a process of 
transmitting a request for executing a service of the server 
application, without waiting for a response. 
The retry processor is a communication component which 

has attributes “retry number and “retry interval, and is 
configured to execute a process of retransmission (retry) in 
a case where communication has failed. 
The communication error notification module is a com 

munication component which has attributes "error commu 
nication method” and "error message', and is configured to 
execute a process of notifying the user of the occurrence of 
an error when communication has failed. 
The local service call module is a communication com 

ponent for calling, instead of executing an individual pro 
cess of the client application while communicating with the 
server application, a Substitute process with the same pro 
cess name as the process name of this individual process 
from the client application 200 and executing the substitute 
process, without communicating with the server application. 
The communication pattern management module 120 is a 

program for managing communication patterns which are 
used in the client application 200 (incidentally, a combina 
tion of communication components is called “communica 
tion pattern”). In this case, the communication pattern, 
which is used in the client application, is accompanied with 
a name (communication pattern name) and registered in the 
communication pattern management module 120. FIG. 3 
and FIG. 4 illustrate tables of communication patterns. For 
example, a combination of "synchronous communication 
processor”, “retry processor and “communication error 
notification module' is registered in the communication 
pattern management module 120, with the communication 
pattern name "synchronous retry remote pattern'. 

Specifically, as illustrated in FIG. 5, the communication 
pattern management module 120 is a program for causing 
the mobile apparatus 10 to function as communication 
pattern management device which mutually associates and 
stores, with respect to each communication pattern name 
identifying a communication pattern indicative of a combi 
nation of communication components, the communication 
component name identifying each communication compo 
nent used in this combination and the order of execution of 
each communication component. Incidentally, "communi 
cation pattern management device which mutually associ 
ates and stores . . . . may be read as “program code for 
causing the CPU 15 to execute a process of mutually 
associating and writing . . . in a communication pattern 
management area in the main storage device 12. 
The communication pattern setup module 130 is a pro 

gram of a part which sets up a communication pattern which 
is used at a time when the client application 200 commu 
nicates. The setup of a communication pattern includes two 
setups, namely an initial setup and an individual setup. The 
initial setup is a setup which is set for the whole commu 
nication process of the client application 200. The individual 
setup is a setup which is executed for each communication 
process when a communication pattern, which is different 
from the initial setup, is used for a specific communication 
process. For example, in a case where 'synchronous remote 
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pattern” has been set as an initial setup and 'synchronous 
retry remote pattern” has been set as an individual setup for 
a search process in an application which executes individual 
processes 201, 202, 203, . . . of search, registration, update 
and delete, the “synchronous retry remote pattern' is applied 
to the communication of the search process, and the “syn 
chronous remote pattern” of the initial setup is applied to the 
communication of registration, update and delete. 

Specifically, as illustrated in FIG. 6, the communication 
pattern setup module 130 is a program for causing the 
mobile apparatus 10 to function as communication pattern 
setup device which mutually associates and sets up, with 
respect to each application name identifying the client 
application 200, the process name identifying the individual 
process 201, 202, 203, ... (in the client application 200), the 
communication pattern name, and the setup kind which 
identifies the initial setup or the individual setup. The 
“communication pattern setup device which mutually asso 
ciates and sets up . . . . may be read as “program code for 
causing the CPU 15 to execute a process of mutually 
associating and setting up . . . in a communication pattern 
setup area in the main storage device 12'. Incidentally, the 
client application 200 is a client application program for 
individually executing a plurality of individual processes 
201, 202, 203, ... by the mobile apparatus (client apparatus) 
10 in the client-server system, and a Substitute process (not 
shown) which is substituted for each individual process and 
makes no use of the communication process. 
The communication mode setup module 140 is a program 

of a part which sets up either an operation mode or a test 
mode for the client application 200. In the case of the 
operation mode, communication is executed according to 
the setup of the communication pattern setup module 130. In 
the case of the test mode, the setup of the communication 
pattern setup module 130 is ignored, and “local pattern” (a 
pattern in which a Substitute process existing in the client 
application 200 is executed without communicating with the 
server application) is applied to the whole communication 
process. The communication mode setup module 140 may 
be set in the test mode, in a case where the communication 
with the server application is to be temporarily stopped 
because of, for example, a test of the client application 200. 

Specifically, as illustrated in FIG. 7, the communication 
mode setup module 140 is a program for causing the mobile 
apparatus 10 to function as communication mode setup 
device which sets up, with respect to each application name 
of the client application 200, the operation mode for execut 
ing the communication process in accordance with the 
individual process 201, 202, 203, . . . . or the test mode for 
executing the Substitute process (not shown) without execut 
ing the communication process. Incidentally, "communica 
tion mode setup device which sets up . . . . may be read as 
“program code for causing the CPU 15 to execute a process 
of setting up . . . in a communication mode setup area in the 
main storage device 12. 
The communication pattern determination module 150 is 

a program of a part which determines a communication 
pattern that is to be used for communication, by referring to 
the setup of the communication pattern setup module 130 
and communication mode setup module 140. For example, 
when communication of a search process is executed, “local 
pattern' is determined if the communication mode setup 
module 140 is referred to and the test mode is set up. If the 
operation mode is set up, the individual setup of the com 
munication pattern setup module 130 is referred to. If the 
communication pattern of the search process is set up, this 
communication pattern is determined. If the communication 
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8 
pattern of the search process is not set up for the individual 
setup, the communication pattern of the initial setup is 
determined. 

Specifically, the communication pattern determination 
module 150 is a program for causing the mobile apparatus 
10 to function as communication pattern determination 
device which determines the communication pattern name 
identifying the communication pattern to be a predetermined 
communication pattern name representative of the local 
pattern if the test mode is set up in the communication mode 
setup module 140, and for determining the communication 
pattern name identifying the communication pattern to be a 
communication pattern name that is set up in communica 
tion pattern setup module 130 if the operation mode is set up 
in the communication mode setup module 140. 
The component attribute setup module 160 is a program 

of a part which sets up attributes of the respective commu 
nication components which are managed by the communi 
cation component management module 110. The attributes 
determine the behaviors of the communication components. 
For example, the “retry processor' has attributes which set 
up the number of times of retry and the interval of retries. 
Like the communication pattern, each attribute can be set in 
two modes, i.e., initial setup and individual setup. For 
example, when “5” is to be set for the retry number in the 
communication of the search process and “1” is to be set for 
the retry number in the other communication, “1” is set for 
the retry number in the initial setup and “5” is set for the 
retry number of the search process in the individual setup. 

Specifically, as illustrated in FIG. 8, the component attri 
bute setup module 160 is a program for causing the mobile 
apparatus 10 to function as component attribute setup device 
which mutually associates and sets up, with respect to each 
communication component name, the kind of setup, the 
process name and the attribute indicative of the setup of the 
operation in the partial process. Incidentally, "component 
attribute setup device which mutually associates and sets up 
... may be read as “program code for causing the CPU 15 
to execute a process of mutually associating and setting up 
. . . in a component attribute setup area in the main storage 
device 12. 
The component attribute determination module 170 is a 

program of a part which determines the attribute of the 
communication component used for communication, by 
referring to the setup of the component attribute setup 
module 160. For example, when the search process uses the 
"retry processor that is the communication component, it is 
checked whether the setup of the search process is present as 
the individual setup of the component attribute setup module 
160. If the setup of the search process is present, this setup 
is determined to be the attribute of this component. If the 
setup of the search process is absent, the initial setup is 
determined to be the attribute of this component. 

Specifically, the component attribute determination mod 
ule 170 is a program for causing the mobile apparatus 10 to 
function as component attribute determination device which 
refers to, when the individual process 201, 202, 203, . . . . 
which is being executed, uses a communication component, 
the component attribute setup module 160, based on the 
communication component name identifying this commu 
nication component and the process name identifying this 
individual process 201, 202, 203, ..., for determining, when 
the process name associated with the communication com 
ponent name and the individual setup of the setup kind in the 
component attribute setup module 160 agrees with the 
process name identifying the individual process 201, 202, 
203, . . . , that the attribute associated with the individual 
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setup is the attribute of the communication component, and 
for determining, in cases other than the case of the agree 
ment, that the attribute associated with the communication 
component name and the initial setup of the setup kind in the 
component attribute setup module 160 is the attribute of the 
communication component. 
The communication execution module 180 is a program 

for causing the mobile apparatus 10 to realize a function of 
determining a communication pattern to be used, by the 
communication pattern determination module 150, and 
checking which communication components are used in 
which order by the corresponding communication pattern of 
the communication pattern management module 120, and a 
function of taking out the communication components to be 
used from the communication component management 
module 110, setting up for the communication components 
the attributes of the communication components determined 
by the component attribute determination module 170, and 
executing the communication components according to the 
communication pattern. 

Specifically, the communication execution module 180 is 
a program for causing the mobile apparatus 10 to function as 
communication execution device which acquires from the 
communication pattern management module 120 the com 
munication component names and the order associated with 
the communication pattern name determined by the com 
munication pattern determination module 150, acquiring the 
communication components identified by the acquired com 
munication component names from the communication 
component management module 110, setting up the attri 
butes determined by the component attribute setup module 
170 for the acquired communication components, and 
executing the communication components, for which the 
attributes have been set up, in the acquired order. 
The client application 200 is a client application program 

for executing a plurality of individual processes 201, 202, 
203, . . . . by the mobile apparatus 10 serving as the client 
apparatus in the client-server system. 

Next, referring to sequence charts of FIG. 9 and FIG. 10, 
the operation of the mobile apparatus with the above 
described configuration is described. Incidentally, the com 
munication component management module 110 and com 
munication pattern management module 120 are provided in 
advance in the communication management module (com 
munication management program) 100. 

In the mobile apparatus 10, it is assumed that the CPU 15 
activates the communication management module 100 and 
client application 200. On the other hand, in the server 
apparatus (not shown), it is assumed that the CPU is 
executing a server application 300. 

In this case, in the mobile apparatus 10, the CPU 15 
executes a process at a time of activating the client appli 
cation 200 and communication management module 100. In 
the process that is executed at the time of activating the 
application, the CPU 15 executes in advance the initial setup 
relating to communication (ST1 to ST2). 

Specifically, the CPU 15 of the mobile apparatus 10 
initially sets up the communication pattern in the commu 
nication pattern setup module 130, based on an operation of 
the input module 14 by the user, for example, in accordance 
with an initial setup instruction including 'synchronous 
remote pattern' (ST1). Thereby, in the communication pat 
tern setup module 130, with respect to each application 
name of the client application 200, the process name of the 
individual process, the communication pattern name and the 
setup kind, which identifies the initial setup, are associated 
and set up. The initially set-up communication pattern is the 
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10 
default, and is applied to the whole communication process 
with no individual setup, unless the communication mode is 
test. 
In addition, the CPU 15 initially sets up the attributes of 

communication components in the component attribute 
setup module 170, based on an operation of the input module 
14 by the user, in accordance with an initial setup instruction 
including attributes of communication components (ST2). 
Thereby, in the component attribute setup module 160, with 
respect to each communication component name, the initial 
setup of the setup kind, the process name, and the attribute 
(also referred to as “component attribute”) indicative of the 
setup of the operation in the partial process are associated 
and set up. The set-up component attribute is the default, and 
is applied to the whole communication process with no 
individual setup. A setup example of the component attri 
butes is as follows: 

Execution service name=DefaultService, retry num 
ber 5, retry interval=2 seconds, error notification 
method=dialog, error message=ConnectionError! 
By the above, the initial setup relating to the communi 

cation is completed. 
A Supplementary description is now given of the com 

munication mode setup (“test”). When the client application 
200 alone is to be operated without communication with the 
server apparatus which executes the server application 300, 
a test mode is set in the communication mode setup module 
140. When normal communication is desired, the default 
operation mode may be executed, so the setup of the test 
mode is needless. In any case, the operation mode or the test 
mode is set up in the communication mode setup module 
140 with respect to each application name of the client 
application 200. 

Next, a description is given of an operation of executing 
communication of the search process as the individual 
process 202, as an example of use from the client application 
2OO. 
To begin with, when a communication pattern, which is 

not the communication pattern that has been initially set up 
in step ST1, is used, the CPU 15 individually sets up the 
communication pattern in the communication pattern setup 
module 130 by the operation of the input module 14 by the 
user (ST3). Thereby, in the communication pattern setup 
module 130, with respect to each application name of the 
client application 200, the process name of the individual 
process, the communication pattern name and the setup 
kind, which identifies the individual setup, are associated 
and set up. When the initially set-up communication pattern 
is used, the process of step ST3 is needless. 

In addition, when an attribute, which is not the attribute 
initially set in step ST2, is used, the CPU 15 individually sets 
up the attribute in the component attribute setup module 160 
by the operation of the input module 14 by the user (ST4). 
For example, in the case where the component attribute 
“retry number, which is the component attribute of the 
"retry processor that is one of the communication compo 
nents, is initially set up as “2 in step S2 and the “retry 
number of only the communication of the search process is 
to be set at “5”, the individual setup is executed in step ST4. 
Thereby, in the component attribute setup module 160, with 
respect to each communication component name, the indi 
vidual setup of the setup kind, the process name, and the 
attribute indicative of the setup of the operation in the partial 
process are associated and set up. When the initially set-up 
attributes are used, the process of step ST4 is needless. 

Next, based on the execution of the individual process 
(search process) 202 in the client application 200, the CPU 
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15 executes the communication execution module 180 at a 
timing at which communication is to be executed, in accor 
dance with a communication execution instruction including 
“search process” (ST5). Thereby, the communication pro 
cess of the mobile apparatus 10 is started. 

Based on the execution of the communication execution 
module 180, the CPU 15 executes the communication pat 
tern determination module 150 in accordance with a com 
munication pattern determination instruction including 
“search process” (ST6). 

Thereafter, based on the execution of the communication 
pattern determination module 150, the CPU 15 determines 
which communication pattern is to be used for executing 
communication, and returns the communication pattern 
name, which is obtained as a result of determination, to the 
communication execution module 180 (ST7 to ST14). 

Specifically, based on the execution of the communication 
pattern determination module 150, the CPU 15 determines 
that the communication pattern name, which identifies the 
communication pattern, is a predetermined communication 
pattern name representative of the local pattern, if the test 
mode is set in the communication mode setup module 140 
(ST7, ST8), and determines that the communication pattern 
name, which identifies the communication pattern, is a 
communication pattern name which is set up in the com 
munication pattern setup module 130, if the operation mode 
is set in the communication mode setup module 140 (ST9 to 
ST13). 

For example, based on the execution of the communica 
tion pattern determination module 150, the CPU 15 acquires 
the communication mode from the communication mode 
setup module 140 (ST7). In this case, if the communication 
mode is “test”, the CPU 15 sets the “local pattern’, which 
executes the local service without executing communica 
tion, to be a determination result (ST8). 
On the other hand, if the communication mode is “opera 

tion” (ST9), the CPU 15 next confirms whether there is a 
communication pattern of individual setup from the com 
munication pattern setup module 130 (ST10). In this 
example, if there is a communication pattern of individual 
setup corresponding to the search process, the communica 
tion pattern name of individual setup is set to be a determi 
nation result (ST11). 

If there is no communication pattern name of individual 
setup, the CPU 15 acquires a communication pattern name 
of the initial setup from the communication pattern setup 
module 130 (ST12), and sets the communication pattern 
name of the initial setup to be a determination result (ST13). 
The CPU 15 returns the communication pattern name, 

which is the determination result in step ST8, ST11 or ST13, 
to the communication execution module 180 (ST14). 

Next, based on the execution of the communication 
execution module 180, the CPU 15 acquires from the 
communication pattern management module 120 the com 
munication component names and the order associated with 
the communication pattern name obtained by step ST14, and 
acquires the communication components identified by the 
acquired communication component names from the com 
munication component management module 110. 

Thereafter, the CPU 15 repeatedly executes the process of 
the following steps ST15 to ST20, with respect to each of the 
communication components constituting the communica 
tion pattern of the communication pattern name acquired in 
step ST14. 

For example, based on the execution of the communica 
tion execution module 180, the CPU 15 executes the com 
ponent attribute determination module 170 in accordance 
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with a component attribute determination instruction includ 
ing the “communication component name' (ST15). 

Thereby, based on the execution of the component attri 
bute determination module 170, the CPU 15 refers to, when 
the individual process 202, which is being executed, uses a 
communication component, the component attribute setup 
module 160, based on the communication component name 
identifying this communication component and the process 
name identifying this individual process 202. When the 
process name associated with the communication compo 
nent name and the individual setup of the setup kind in the 
component attribute setup module 160 agrees with the 
process name identifying the individual process 202, the 
CPU 15 determines that the attribute associated with the 
individual setup is the attribute of the communication com 
ponent (ST16, ST17). In cases other than the case of the 
agreement, the CPU 15 determines that the attribute asso 
ciated with the communication component name and the 
initial setup of the setup kind in the component attribute 
setup module 160 is the attribute of the communication 
component (ST18, ST19). 

For example, based on the execution of the component 
attribute determination module 170, the CPU 15 first con 
firms whether there is individual setup from the component 
attribute setup module 160 with respect to each attribute 
(ST16). If there is individual setup, the component attribute 
associated with this individual setup is set to be a determi 
nation result (ST17). 
On the other hand, if there is no individual setup, the CPU 

15 acquires the component attribute of the initial setup from 
the component attribute setup module 160, based on the 
execution of the component attribute determination module 
170 (ST18), and sets the component attribute of the initial 
setup to be a determination result (ST19). 

Thereafter, the CPU 15 returns the component attribute, 
which has been obtained as the determination result in step 
ST17 or ST19, to the communication execution module 180 
(ST20). 

Thereby, for example, when the communication pattern of 
the search process is the "synchronous remote pattern' 
including the "synchronous communication processor and 
“communication error notification module” as communica 
tion components, the CPU 15 acquires, as illustrated in FIG. 
2, three attribute values, namely the “execution service 
name' attribute that is the component attribute of the “syn 
chronous communication processor, and the "error notifi 
cation method’ attribute and "error message' attribute that 
are the component attributes of the “communication error 
notification module'. 

Thereby, the CPU 15 sets the attributes, which have been 
obtained in steps ST15 to ST20, for the communication 
components acquired after step ST14, and executes the 
communication components, for which the attributes have 
been set, in the order of the acquisition. 

For example, in the case of the operation mode, the CPU 
15 communicates, by the execution of the communication 
execution module 180, with the server apparatus (not 
shown) which executes the server application 300, by using 
the communication pattern name acquired by step ST14 and 
the component attributes constituting the communication 
pattern of the communication pattern (ST21). 
On the other hand, in the case of the test mode, by the 

execution of the communication execution module 180, the 
CPU 15 calls and executes the substitute process (local 
service) in the client application 200, without communicat 
ing with the server apparatus, by using the communication 
pattern name (local pattern) acquired by step ST14 and the 
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communication component (local service call module) con 
stituting the communication pattern of this communication 
pattern. 
AS has been described above, according to the present 

embodiment, the operation mode of executing the commu 
nication process in accordance with the individual process, 
or the test mode of executing the Substitute process is set up. 
If the test mode is set up, the predetermined communication 
pattern name representative of the local pattern is deter 
mined, the communication component names associated 
with the determined communication pattern name and the 
order are acquired, and the communication components are 
executed in order. By this configuration, while the degrada 
tion in productivity and quality is prevented, the communi 
cation mode can be Switched, and the operation confirmation 
of the client application can be executed in the state in which 
the server application is absent. 

If a Supplementary description is added, since the devel 
oper of the client application can implement the communi 
cation process by simply selecting and executing the com 
munication pattern provided by the mobile apparatus 10, 
there is no need to individually implement an offline process. 

In addition, by providing the function of setting up the 
communication (e.g., what message is to be displayed in the 
case of a communication error, or how many times retry is 
executed in the case of a communication error) in the two 
stages of initial setup and individual setup, the developer can 
reduce the number of setup items to a minimum. 

Furthermore, there is provided the function of switching 
the communication mode such that the Substitute process 
existing in the client is executed for the whole communica 
tion process without communicating with the server appli 
cation, regardless of the initial/individual setup. Thereby, 
when a test is to be executed by the client application alone 
at a stage when the server application is incomplete, this test 
can be executed by simply Switching the communication 
mode. 
The method described in each embodiment can also be 

stored in a storage medium such as a magnetic disk 
(FloppyTM disk, hard disk, or the like), an optical disk 
(CD-ROM, DVD, or the like), a magneto-optical disk (MO), 
or a semiconductor memory as a program which can be 
executed by a computer and distributed. 
As the storage medium, any configuration which is a 

computer-readable storage medium in which a program can 
be stored may be used regardless of a storage format. 
An OS (operating system) which operates on a computer 

on the basis of an instruction of a program installed from the 
storage medium in the computer, database management 
software, and MW (middleware) such as network software 
may execute a part of the processes to realize the embodi 
ment. 

Furthermore, the storage medium according to each 
embodiment includes not only a medium independent of a 
computer but also a storage medium in which a program 
transmitted through a LAN, the Internet, or the like is 
downloaded and stored or temporarily stored. 
The number of storage media is not limited to one. A case 

in which the process in each embodiment is executed from 
a plurality of media is included in the storage medium 
according to the present invention. Any medium configura 
tion may be used. 
A computer according to each embodiment is to execute 

the processes in each embodiment on the basis of the 
program stored in a storage medium. The computer may 
have any configuration Such as one apparatus constituted by 
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a personal computer or a system in which a plurality of 
apparatuses are connected by a network. 
A computer in each embodiment includes not only a 

personal computer but also an arithmetic processing appa 
ratus, a microcomputer, or the like included in an informa 
tion processing apparatus. The computer is a generic name 
of an apparatus and a device which can realize the functions 
of the present invention by a program. 

While certain embodiments have been described, these 
embodiments have been presented by way of example only, 
and are not intended to limit the scope of the inventions. 
Indeed, the novel embodiments described herein may be 
embodied in a variety of other forms; furthermore, various 
omissions, Substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the inventions. The accompanying 
claims and their equivalents are intended to cover Such 
forms or modifications as would fall within the scope and 
spirit of the inventions. 
The invention claimed is: 
1. A non-transitory computer-readable medium storing 

computer-readable instructions thereon which when read by 
processing circuitry of a client apparatus having a storage 
device storing a client application program for individually 
executing a plurality of individual processes using a com 
munication process in a client-server system composed of 
the client apparatus and configured to execute the commu 
nication process by radio and a server apparatus, and a 
substitute process which is substituted for each of the 
individual processes and makes no use of the communica 
tion process, causes the processing circuitry to execute a 
communication management program comprising: 

writing communication components, which are distin 
guishable by communication component names, in a 
communication component management area in the 
storage device, the communication components includ 
ing communication components for individually 
executing one or more partial processes constituting the 
communication process, and a communication compo 
nent for calling and executing the Substitute process; 

mutually associating, with respect to each of communi 
cation pattern names identifying communication pat 
terns indicative of a combination of the communication 
components, the communication component name 
identifying each of the communication components 
used in the combination and an order of execution of 
the communication components, and writing the com 
munication component name and the order in a com 
munication pattern management area in the storage 
device; 

mutually associating, with respect to each of application 
names identifying the client application program, a 
process name identifying the individual process, the 
communication pattern name and a setup kind identi 
fying initial setup or individual setup, and setting up the 
process name, the communication pattern name and the 
setup kind in a communication pattern setup area in the 
storage device; 

setting up, with respect to each of the application names, 
an operation mode for executing the communication 
process in accordance with the individual process or a 
test mode for executing the Substitute process in a 
communication mode setup area in the storage device; 

executing a first determination process of determining the 
communication pattern name identifying the commu 
nication pattern to be a predetermined communication 
pattern name representative of a local pattern if the test 
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mode is set up in the communication mode setup area, 
and determining the communication pattern name iden 
tifying the communication pattern to be the communi 
cation pattern name that is set up in the communication 
pattern setup area if the operation mode is set up in the 
communication mode setup area; 

mutually associating, with respect to each of the commu 
nication component names, the setup kind, the process 
name and an attribute indicative of setup of an opera 
tion in the partial process, and setting up the setup kind, 
the process name and the attribute in a component 
attribute setup area in the storage device; 

executing a second determination process of referring to, 
when the individual process, which is being executed, 
uses a communication component, the component attri 
bute setup area, based on the communication compo 
nent name identifying the communication component 
and the process name identifying the individual pro 
cess, determining, when the process name associated 
with the communication component name and the 
individual setup of the setup kind in the component 
attribute setup area agrees with the process name 
identifying the individual process, that the attribute 
associated with the individual setup is the attribute of 
the communication component, and determining, in 
cases other than a case of the agreement, that the 
attribute associated with the communication compo 
nent name and the initial setup of the setup kind in the 
component attribute setup area is the attribute of the 
communication component; and 

acquiring from the communication pattern management 
area the communication component names and the 
order associated with the communication pattern name 
determined by the first determination process, acquir 
ing the communication components identified by the 
acquired communication component names from the 
communication component management area, setting 
up the attributes determined by the second determina 
tion process for the acquired communication compo 
nents, and executing the communication components, 
for which the attributes have been set up, in the 
acquired order. 

2. A client apparatus configured to execute a communi 
cation process by radio with a server apparatus of a client 
server system, the client apparatus comprising: 

a storage device configured to store a client application 
program executed by a processing circuitry for indi 
vidually executing a plurality of individual processes 
using the communication process, and a Substitute 
process which is substituted for each of the individual 
processes and makes no use of the communication 
process; 

a communication component management device which 
stores communication components which are distin 
guishable by communication component names, the 
communication components including communication 
components for individually executing one or more 
partial processes constituting the communication pro 
cess, and a communication component for calling and 
executing the Substitute process; 

a communication pattern management device which 
mutually associates and stores, with respect to each of 
communication pattern names identifying communica 
tion patterns indicative of a combination of the com 
munication components, the communication compo 
nent name identifying each of the communication 
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components used in the combination and an order of 
execution of the communication components; 

a communication pattern setup device which mutually 
associates and sets up, with respect to each of appli 
cation names identifying the client application pro 
gram, a process name identifying the individual pro 
cess, the communication pattern name and a setup kind 
identifying initial setup or individual setup; 

a communication mode setup device which sets up, with 
respect to each of the application names, an operation 
mode for executing the communication process in 
accordance with the individual process or a test mode 
for executing the Substitute process; 

a communication pattern determination device which 
determines the communication pattern name identify 
ing the communication pattern to be a predetermined 
communication pattern name representative of a local 
pattern if the test mode is set up in the communication 
mode setup device, and determines the communication 
pattern name identifying the communication pattern to 
be the communication pattern name that is set up in 
communication pattern setup device if the operation 
mode is set up in the communication mode setup 
device; 

a component attribute setup device which mutually asso 
ciates and sets up, with respect to each of the commu 
nication component names, the setup kind, the process 
name and an attribute indicative of setup of an opera 
tion in the partial process; 

a component attribute determination device which refers 
to, when the individual process, which is being 
executed, uses a communication component, the com 
ponent attribute setup device, based on the communi 
cation component name identifying the communication 
component and the process name identifying the indi 
vidual process, determines, when the process name 
associated with the communication component name 
and the individual setup of the setup kind in the 
component attribute setup device agrees with the pro 
cess name identifying the individual process, that the 
attribute associated with the individual setup is the 
attribute of the communication component, and deter 
mines, in cases other than a case of the agreement, that 
the attribute associated with the communication com 
ponent name and the initial setup of the setup kind in 
the component attribute setup device is the attribute of 
the communication component; and 

a communication execution device which acquires from 
the communication pattern management device the 
communication component names and the order asso 
ciated with the communication pattern name deter 
mined by the communication pattern determination 
device, acquires the communication components iden 
tified by the acquired communication component 
names from the communication component manage 
ment device, sets up the attributes determined by the 
component attribute determination device for the 
acquired communication components, and executes the 
communication components, for which the attributes 
have been set up, in the acquired order, 

wherein the communication component management 
device, the communication pattern management 
device, the communication pattern setup device, the 
communication mode setup device, the communication 
pattern determination device, the component attribute 
setup device, the component attribute determination 
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device, and the communication execution device are 
executed by the processing circuitry. 
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